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METHODS AND APPARATUS FOR 
RETRACTING TISSUE 

FIELD OF THE INVENTION 

The present invention is directed to surgical apparatus and 
associated methods for retracting tissue during surgical 
procedures. More particularly, the present invention is 
directed to simpli?ed, in situ surgical retracting apparatus 
and methods for their use Within restricted surgical ?elds or 
in connection With delicate animal tissue Where traditional 
retracting devices are unWieldy or unsuitable. 

BACKGROUND OF THE INVENTION 

Surgical apparatus for retracting animal tissue during 
invasive surgical procedures are Well knoWn in the art. In 
their most simple form, surgical retractors can comprise a 
hand-held device, typically made of surgical-grade stainless 
steel or other rigid material, having tissue-engaging projec 
tions Which the surgeon or surgical assistant utiliZes to 
engage and displace tissue manually from the surgical ?eld 
of operation. More complex retracting devices include par 
allel tissue engaging appendages projecting from scissor 
like or screW-jack structures Which can be adjusted by the 
surgeon to separate the tissue-engaging paddles from one 
another after they have been inserted into a surgical incision. 
As those skilled in the art appreciate, the projecting scissor 
or screW-adjusting structures must be suf?ciently large to 
alloW the tissue-contacting projections or jaWs to open 
sufficiently in order to facilitate surgical access to the ?eld 
of operation. Whether manipulated by hand or adjusted in 
place, these prior art surgical retracting apparatus all include 
bulky structures projecting out from the surgical ?eld Within 
the patient’s body. One of the most dramatic examples of 
such a medical device is the surgical retractor used for 
“cracking the chest” during open heart surgery Where the 
patient’s rib cage is separated at the sternum and held open 
by the retractor While the surgeon or surgical team accesses 
the patient’s heart. 

Recently, advancing trends in medical practice have lead 
to the development of “minimally invasive” surgical proce 
dures designed to reduce or substantially eliminate the 
majority of physical trauma experienced by the patient. An 
exemplary minimally invasive procedure is the limited or 
“minithoracotomy” Wherein one or more small incisions are 
made in the rib cage rather than splitting the patient’s chest 
open. In such a minimally invasive approach, smaller exter 
nal retractors are positioned Within the incisions and 
mechanically opened to separate the chest Wall tissue and 
provide access to the interior chest cavity and the heart. The 
surgeon is then able to make incisions in the heart tissue in 
order to provide access to internal heart structures. 

Surgery upon the heart itself is illustrative of the draW 
backs associated With conventional, prior art surgical retrac 
tors. Because of their relatively bulky projecting operating 
structures, conventional retractors are not Well suited for use 
Within the croWded con?nes of small, minimally invasive 
surgical incisions. Even hand-held retractors require the 
projecting manipulating handles to extend through the inci 
sion Which further reduces the space available for surgical 
operation While obstructing visual access to the surgical 
?eld. As a result, conventional approaches to retraction of 
heart tissue itself typically involve temporarily seWing the 
heart tissue encroaching on the incision to adjacent tissue 
Within the chest cavity and draWing the sutures tight to hold 
the encroaching tissue out of the Way. Upon completion of 
the surgical procedure, the securing sutures are removed to 
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2 
alloW the tissue to return to its normal position Where the 
incision can be closed permanently. Compounding matters, 
surgical procedures executed deep Within the heart, such as 
a mitral valve replacement, are difficult to visualiZe due to 
inadequate lighting. Unlike conventional open heart surgery 
Where the heart is exposed to ambient lighting and external 
spot sources of light, minimally invasive procedures provide 
access to the interior of the heart through relatively narroW 
channels Which are dif?cult to illuminate, particularly With 
conventional retractors in place. 

Accordingly, in vieW of the foregoing, it is an object of the 
present invention to provide surgical apparatus and associ 
ated methods of use for retracting tissue Which eliminate 
many of the draWbacks associated With prior art surgical 
retractors. 

It is an additional object of the present invention to 
provide such surgical apparatus and methods for retracting 
tissue Which atraumatically provide the surgeon With unob 
structed access and enhanced vieWing of the surgical ?eld. 

It is yet another object of the present invention to provide 
surgical apparatus for retracting tissue Which do not require 
bulky external handles or projecting operating mechanisms. 

SUMMARY OF THE INVENTION 

These and other objects are achieved by the surgical 
apparatus and associated methods of the present invention 
Which retract animal tissue (human, mammalian or 
otherWise) in an atraumatic, non-obstructive manner. In a 
broad aspect, the surgical apparatus for retracting animal 
tissue includes a member having a loop shape Which may be 
either open or closed. The loop-shaped member has an inner 
periphery de?ning an interior surface and an outer periphery 
de?ning an exterior surface. The inner peripheral surface 
de?nes an aperture through Which surgical access and vieW 
ing are achieved. The member itself is adjustable betWeen a 
compressed condition in Which the aperture is substantially 
closed and an expanded condition in Which the aperture is 
open and the surrounding tissue is retracted or displaced out 
of the Way. The member may be resiliently deformable and 
biased to the open, expanded condition or it may be provided 
With a mechanical adjuster. In the resiliently deformable 
embodiment of the present invention, the member may be 
constructed to be sufficiently ?exible to enable opposing 
portions of the interior surface to be brought into contact 
With each other When the member is fully compressed, for 
example, by the surgeon’s hand. To assist in this function 
ality or to focus the stresses Within the compressed member, 
portions of the member may be provided With one or more 
?ex portions having less resiliency than the remaining 
portions of the member. Exemplary ?ex portions include 
notches, slots, creases and equivalent permanent deforma 
tions in the member. Alternatively, materials having rela 
tively enhanced ?exibility may be incorporated directly into 
the member to form the ?ex portions. Those skilled in the art 
Will appreciate that ?ex portions may be provided in both the 
open- and closed-loop embodiments of the present inven 
tion. 

Alternatively, Where it is desired to provide the member 
With a mechanical adjuster it is preferred that the member be 
of the open-loop con?guration. This con?guration Will result 
in the member having opposing ends. In the exemplary 
embodiment of the present invention illustrated herein, the 
?rst end of the member is slidably received in a slot provided 
on the second end thereof Further, the second end is pro 
vided With mechanical adjuster Which alloWs the surgeon to 
precisely control the degree of compression or expansion 
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provided by the surgical apparatus. This can be accom 
plished by utilizing a rotatable toothed mechanical adjuster 
Which engages corresponding notches or teeth formed along 
a ?rst length of member adjacent to the ?rst end. These teeth 
can be formed on the inner peripheral surface or along edge 
surfaces of the member. 
As an additional feature of the present invention, the 

loop-shaped member may be provided With a variety of 
tissue-engaging structures. Preferably, these are formed or 
disposed upon the outer peripheral surface of the member. 
Exemplary tissue-engaging structures include projecting 
annular ridges or depressed grooves formed in the outer 
periphery of the member. These structures aid in retaining 
the position of the surgical apparatus Within an incision by 
more positively engaging the tissue surfaces de?ned by the 
incision as the radially outWardly directed force of the 
expanded member is directed into the displaced animal 
tissue. 

To utiliZe the surgical apparatus of the present invention 
as a tissue retractor in accordance With the teachings thereof, 
the surgeon or operator simply forms an incision in the 
patient’s tissue and positions the surgical apparatus in its 
compressed, insertion position Within the incision. The 
apparatus is then expanded to the tissue-supporting condi 
tion either through its oWn, intrinsic resilient biasing or 
through precise mechanical adjustment. Once expanded, the 
interior peripheral surface of the member de?nes an open, 
access aperture through Which additional surgical instru 
ments or devices may be inserted While the surgical ?eld is 
open to vieW. Those skilled in the art Will appreciate that the 
unique con?guration of the surgical apparatus of the present 
invention provides maximal visualiZation and access to the 
surgical ?eld through the complete elimination of projecting 
operating structures such as handles, transverse scissors and 
screW jacks. Removal of the apparatus is equally simple 
involving the manual or mechanical compression of the 
member to its collapsed or closed position Which disengages 
the outer peripheral surface or tissue-engaging structure 
from the surrounding tissue of the incision so that the 
apparatus can be WithdraWn. 

It Will also be appreciated by those skilled in the art that 
the closed-loop embodiment of the present invention can be 
con?gured in various intended expanded diameters as appro 
priate for the intended surgical procedures. For example, 
mitral valve surgery may involve an expanded diameter on 
the order of tWo or three centimeters. Alternatively, abdomi 
nal surgery may require a signi?cantly larger expanded 
diameter. Similarly, the resiliency of the deformable, closed 
loop embodiment can be modi?ed for compatibility With the 
intended animal tissue. For example, retracting muscle tis 
sue may require a signi?cantly more resilient apparatus than 
Would be desirable for retracting brain tissue. Similar siZing 
and resiliency concerns are appropriate for the open-loop 
member con?guration of the present invention as Well. 
HoWever, Where the open-loop embodiment is provided With 
a mechanical adjuster, the ability to precisely control the 
expanded diameter may address this need. 

Additionally, the surgical apparatus may be provided With 
additional features including self-contained or directed light 
sources or surgical instrument retainers. For example, light 
emitting elements coupled to an external poWer source may 
be incorporated into the member. Alternatively, chemilumi 
nescent light sources may be incorporated. For example, the 
member may be formed With ?rst and second chamber 
divided by a rupturable structure. At least one of the cham 
bers Would include a translucent Wall de?ning at least a 
portion of the inner periphery of the member. Individual 
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4 
components of a chemiluminescent system as knoWn in the 
art may be incorporated in each of the ?rst and second 
chambers. As a result, When the surgical apparatus is 
compressed, the rupturable structure is broken, alloWing the 
chemiluminescent chemical components to mix and gener 
ate light. 
To assist the surgeon utiliZing the surgical apparatus of the 

present invention by retaining additional surgical apparatus, 
instruments, sutures, or the like, the member may be pro 
vided With one or more retaining structures. These can 

include resiliently deformable slots, grooves or projections 
into Which various surgical devices can be temporarily ?xed. 
In this manner, the operating surgeon can utiliZe the appa 
ratus of the present invention to maintain control of multiple 
surgical instruments While providing clear access to the 
surgical ?eld. 

Other aspects, features, and advantages of the present 
invention Will become apparent to those persons having 
ordinary skill in the art to Which the present invention 
pertains from the folloWing description taken in conjunction 
With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an exemplary tissue 
surgical apparatus illustrating the principles of the present 
invention; 

FIG. 2 is a vieW of the exemplary tissue apparatus of FIG. 
1 in a compressed condition; 

FIGS. 3A, 3B, and 3C are sequential schematic vieWs 
illustrating a surgical procedure for retracting tissue in 
accordance With the present invention; 

FIG. 4 is a cross-sectional vieW of the exemplary appa 
ratus of FIG. 1, taken along line 4—4, illustrating particular 
features of the apparatus, including exemplary tissue 
engaging structures and ?ex portions; 

FIG. 5 is an enlarged fragmentary cross-sectional vieW of 
the exemplary apparatus taken along line 5—5 of FIG. 3C, 
particularly illustrating the exemplary tissue-engaging struc 
ture; 

FIG. 6 is an enlarged fragmentary cross-sectional vieW 
similar to that of FIG. 5, shoWing the exemplary tissue 
engaging structure of the apparatus in an alternative surgical 
procedure; 

FIG. 7 is a perspective vieW an alternative exemplary 
embodiment of the apparatus of the present invention illus 
trating an exemplary light source; 

FIG. 8 is a side vieW of the apparatus of FIG. 7; 
FIG. 9 is a perspective vieW of an alternative apparatus of 

the present invention, particularly illustrating an additional 
exemplary light source; 

FIG. 10 is a cross-sectional vieW of the apparatus of FIG. 
9 taken along line 10—10; 

FIGS. 11A and 11B are enlarged fragmentary cross 
sectional vieWs of the apparatus of 

FIG. 9, respectively illustrating the apparatus in an 
expanded condition and in a compressed condition and the 
associated action of an exemplary chemiluminscent light 
source; 

FIG. 12 is a perspective vieW of an additional exemplary 
embodiment of the apparatus of the present invention, 
particularly illustrating a sensing apparatus; 

FIG. 13 is a perspective vieW of an additional exemplary 
apparatus of the present invention; 

FIG. 14 is a cross-sectional vieW of the apparatus of FIG. 
13 taken along line 14—14; 
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FIG. 15 is a perspective vieW of another exemplary 
alternative embodiment of the apparatus of the present 
invention; 

FIG. 16 is a schematic vieW of an open loop apparatus 
additionally provided With a mechanical adjuster; 

FIG. 17 is a perspective vieW of the apparatus of FIG. 16; 
FIG. 18 is a cross-sectional vieW of the apparatus of FIG. 

17, taken along line 18—18 and particularly illustrating an 
exemplary mechanical adjuster; 

FIGS. 19A and 19B are schematic vieWs illustrating steps 
of an exemplary method of retracting tissue in a surgical 
procedure utiliZing the apparatus of FIG. 16; 

FIG. 20 is a partial cross-sectional vieW of a heart from an 
anterior perspective; 

FIG. 21 is a schematic cross-sectional vieW of a heart, 
illustrating apparatus of the present invention in a cardiac 
surgical procedure; and 

FIG. 22 is a perspective vieW of an apparatus in accor 
dance With yet another embodiment of the present invention, 
With a portion of the surgical apparatus shoWn in cross 
section. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Referring to FIG. 1 of the draWings, an exemplary 
embodiment of the surgical apparatus 50 of the present 
invention is illustrated. Apparatus 50 includes a member 52 
With an aperture 54 de?ned therein. Apparatus 50 is expand 
able and is shoWn in an expanded condition in FIG. 1. 
Alternatively, apparatus 50 may be thought of as being 
compressible, With the apparatus shoWn in a compressed 
condition in FIG. 2. Expandable or compressible, in either 
case the deformable or shape-transformable apparatus 50 is 
adjustable or positionable in a state or condition in a range 
de?ned by the expanded condition of FIG. 1 and the 
compressed condition of FIG. 2. As shoWn, aperture 54 is 
substantially open When apparatus 50 is in an expanded 
condition and substantially closed When apparatus 50 is in a 
compressed condition. According to an exemplary embodi 
ment of apparatus 50, member 52 is made from resilient 
bio-compatible material such that apparatus 50 is biased to 
return to the expanded condition from a compressed condi 
tion. That is, When compressed, member 52 may apply force 
radially in an outWard direction. An exemplary con?guration 
of member 52 in a closed-loop shape through an open-loop 
con?guration is Within the scope of the present invention. 

FIGS. 3A—3C illustrate an exemplary method of utiliZing 
apparatus 50 to retract tissue in a surgical procedure. After 
an incision 56 is made in tissue 58 as shoWn in FIG. 3A, 
apparatus 50 may be inserted into and/or positioned Within 
incision 56 While in a compressed condition, as shoWn in 
FIG. 3B. Once in position, apparatus 50 may then be 
expanded to an expanded condition Within incision 56, 
thereby urging tissue 58 apart and opening incision 56. This 
expansion of apparatus 50 may be accomplished by releas 
ing apparatus 50 With, for example, forceps. By such an 
expansion, an opening 60 is de?ned by the opened incision 
56 Within the noW retracted tissue 58 and by aperture 54 of 
apparatus 50. Accordingly, a surgeon has unobstructed 
vision and access to the surgical ?eld and may perform a 
surgical procedure through opening 60. As shoWn in FIG. 
3C, during use, apparatus 50 need not take a substantially 
non-compressed shape (as shoWn in FIG. 1) but need only 
take a shape in Which aperture 54 is not entirely closed so 
that opening 60 is de?nable and available for further surgical 
steps. 
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6 
With further reference to FIGS. 1 and 2, according to an 

exemplary embodiment of apparatus 50, member 52 may 
have ?ex portions 62 formed therein to facilitate the com 
pression of apparatus 50. Flex portions 62 are preferably 
con?gured as portions of member 52 having less resiliency 
or elasticity than other portions of member 52. For example, 
as particularly shoWn in FIG. 4, ?ex portions 62 may be 
con?gured as slots Within member 52, speci?cally axial 
slots. Accordingly, When apparatus 50 is compressed, mem 
ber 52 folds outWardly at ?ex portions 62 rather than at some 
other location along member 52. As illustrated, it is prefer 
able to form a pair of diametrically opposed ?ex portions 62 
in member 52 so that apparatus 50 is compressible to the 
compressed condition shoWn in FIG. 2 in Which apparatus 
50 is substantially ?attened, oblong, or elliptical in shape, 
With continued reference to FIGS. 1 and 4 and additional 

reference to FIG. 5, apparatus 50 may be con?gured With 
tissue-engaging structure 64 for engaging the tissue 58 
exposed by and surrounding an incision 56 to aid in retaining 
apparatus 50 in position Within the incision. In accordance 
With an exemplary embodiment of the invention, tissue 
engaging structure 64 includes ridges 66 formed on an outer 
surface of member 52. A channel 68 is de?ned betWeen 
ridges 66. With the provision of tissue-engaging structure 
64, apparatus 50 may be positioned Within an incision so that 
tissue 58 is substantially engaged by tissue-engaging struc 
ture 64, With the tissue 58 received Within channel 68 and 
retained by ridges 66. Accordingly, tissue-engaging struc 
ture 64 augments the outWard radial resiliency of member 52 
in retaining apparatus 50 Within an incision. 

Alternatively, referencing FIG. 6, if apparatus 50 is posi 
tioned Within an incision made in relatively thick tissue (that 
is, in tissue having a thickness greater than a thickness of 
channel 68), tissue-engaging structure 64 may still aid in 
retaining apparatus 50 Within the incision by engaging With 
the surface of the tissue 58. Because of the expandable 
characteristics of apparatus 50, ridges 66 are urged against 
the tissue 58, thereby retarding or preventing movement of 
apparatus 50 in the axial direction shoWn by arroW A. To 
reduce or eliminate the risk of injuring the tissue 58, 
tissue-engaging structure 64 is preferably con?gured as 
atraumatic as possible While still retaining tissue-engaging 
characteristics. 

Apparatus 50 may be con?gured in any desired shape. In 
the exemplary embodiment shoWn in FIGS. 1—6, apparatus 
50 is substantially cylindrical When in the expanded condi 
tion. HoWever, apparatus 50 may be con?gured so as to be 
elliptical or ovoid When in the expanded condition. 
Alternatively, apparatus 50 may be con?gured to assume an 
irregular con?guration speci?cally designed for a particular 
type of incision or surgical application. In the cylindrical 
embodiment of apparatus 50, ridges 66 of tissue-engaging 
structure 64 are in the form of annular extensions of end 
surfaces of member 52. 

Referencing FIGS. 7 and 8, apparatus 50 may include a 
light source for providing light 70 to a surgical ?eld. Many 
surgical procedures in Which apparatus 50 may be applied 
are in remote or aWkWard locations in the body. Accordingly, 
light sources external to the body in the surgical theater may 
not illuminate the entire surgical ?eld or may cast distracting 
shadoWs. The provision of the light source on apparatus 50 
itself, Which is essentially adjacent to or directly above the 
surgical ?eld, substantially eliminates any shadoWs or non 
illuminated areas Within the surgical ?eld. 

The exemplary light source illustrated in FIGS. 7 and 8 
includes a light-emitting element 72 coupled to a lead 74. In 
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accordance With an exemplary embodiment, a plurality of 
light-emitting elements 72 may be spaced around an inner 
periphery 76 of member 52. Providing a plurality of spaced 
light-emitting elements 72 eliminates any shadoWs Which 
may be created by surgical instruments or other apparatus 
positioned Within the surgical ?eld through aperture 54 of 
apparatus 50. Leads 74 may be secured to member 52 
through, for example, ridges 66, With leads 74 being dis 
posed in channel 68 on an outer periphery 78 of member 52 
as shoWn in FIG. 8. Leads 74 may then be attached to 
electronics Within the surgical theater to provide poWer to 
light-emitting elements 72. Leads 74, as Well as light 
emitting elements 72, are con?gured on member 52 so as to 
minimiZe the effect of compressing apparatus 50; for 
example, leads 74 may be attached to member 52 near ends 
of ?ex portion 62 as shoWn in FIG. 7. Leads 74 may be 
electrical conductors, ?ber optics, or other suitable media. If 
leads 74 are con?gured as ?ber optics, light-emitting ele 
ments 72 are de?ned as the end of the ?ber optics from 
Which light is emitted. 
An alternative embodiment of the light source is exem 

pli?ed in FIG. 9, in Which a light-emitting element is 
con?gured as a luminescent structure 80 disposed Within an 
inner periphery of member 52. As shoWn in FIG. 10, 
luminescent structure 80 preferably includes a tWin 
chambered housing 82 having ?rst and second chambers 
84a, 84b divided by a breakable, rupturable, or piercable 
divider 86. Luminescent structure 80 has a translucent inner 
peripheral Wall 88. First and second chambers 84a, 84b 
respectively contain ?rst and second chemical solutions 90a, 
90b Which, When mixed together, generate light through 
chemiluminescence. 

FIG. 11A shoWs an enlarged sectional vieW of apparatus 
50 in an expanded condition With divider 86 in tact. To 
activate chemiluminescence, divider 86 is punctured, pref 
erably When apparatus 50 is compressed as shoWn in FIG. 
11B (also see FIG. 2 for reference of a compressed 
condition), alloWing ?rst and second chemical solutions 
90a, 90b to mix. The mixing of chemical solutions 90a, 90b 
may be facilitated by agitating apparatus 50. Apparatus 50 
may then be positioned Within an incision as described 
above and shoWn in FIGS. 3B and 3C. When expanded, light 
generated by the chemiluminescence illuminates the surgi 
cal ?eld through aperture 54. The puncturing or breaking of 
divider 86 may be accomplished by a physical structure 
disposed Within housing 82 or by the increased pressure of 
chemical solutions 90a, 90b against divider 86 caused by the 
compression of apparatus 50. As compared to the use of the 
previously described light-emitting apparatus, luminescent 
structure 80 is self-contained and does not require external 
manipulation or poWer sources for light generation once 
apparatus 50 is positioned Within an incision. 

In accordance With an exemplary embodiment of lumi 
nescent structure 80, divider 86 may have a break point or 
portion 92 near ?ex portions 62 to facilitate the piercing or 
breaking of divider 86 When apparatus 50 is compressed as 
shoWn in FIGS. 11A and 11B. Break portion 92 may be 
de?ned by a thinned portion of divider 86. In addition, it 
may be preferable to extend translucent inner peripheral Wall 
88 over a bottom end portion 94 of housing 82 so that light 
is directed to the surgical ?eld through end portion 94. In 
some applications, it may be preferable to have a high 
opacity of top end portion 96 of housing 82 so that light is 
not directed toWard the surgeon. Further, inner peripheral 
Wall 88 may be con?gured so that light is directed only 
substantially doWnWard toWard the surgical ?eld by, for 
example, an internal louver arrangement. A commercial 
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supplier of chemiluminescent structures is OmnigloW Cor 
poration of Novato, Calif., Which produces non-toxic light 
structures under the name of CYALUME® Which radiate 
light in more than one color for durations on the order of 
eight hours. 

Yet another exemplary embodiment of apparatus 50 is 
illustrated in FIG. 12 in Which monitoring or sensing appa 
ratus 98 coupled to leads 100 is disposed on member 52. 
Leads 100 may be connected With electrical equipment in 
the surgical theater for carrying electrical signals betWeen 
sensing apparatus 98 and the external equipment. Sensing 
apparatus 98 may carry out diagnostic functions and may 
include, for example, heat sensors for monitoring a tem 
perature in the surgical ?eld. Sensing apparatus 98 may also 
include video-monitoring equipment to provide a video 
image of the surgical ?eld. Sensing apparatus 98 may be 
con?gured Within member 52 such that individual elements 
of the sensing apparatus are disposed on either the inner or 
the outer peripheral surface 76 or 78 of member 52 as 
shoWn. An alternative to physical leads 100 may be a 
Wireless communication con?guration in Which sensing 
apparatus 98 includes a transmitter and/or a receiver for 
communicating With electrical equipment by means of elec 
tromagnetic Waves. Such a Wireless embodiment eliminates 
any unnecessary and possibly obstructive electrical leads in 
the surgical ?eld. 
With reference to FIGS. 13 and 14, apparatus 102 of the 

present invention is exempli?ed in an alternative embodi 
ment. Apparatus 102, like apparatus 50 illustrated above, 
includes a member 104. Flex portions 106 are formed in 
member 104 to facilitate the compression of apparatus 102. 
HoWever, rather than forming axial slots Within the member 
of the surgical apparatus as described above, ?ex portions 
106 in accordance With this embodiment are formed as 
radial slots in member 104. Alternatively, notches or cavities 
may be formed in place of slots. Apparatus 102 may also 
include tissue-engaging structure 108 comprised of an annu 
lar ridge 110 and axial projections 112. Annular ridge 110 
functions analogously to ridges 66 described above. Axial 
projections 112 provide an increased outer annular surface 
area for engaging tissue of an incision, and facilitate the 
removal of apparatus 102 from an incision by providing an 
element onto Which forceps or hemostats may grasp. 
Alternatively, apparatus 102 may include a tab 114 to 
facilitate the removal of apparatus 102 from an incision With 
forceps or hemostats. Tab 114, Which is preferably ?exible, 
may be attached to apparatus 102 through a slot of ?ex 
portion 106. 

Yet another embodiment of the tissue surgical apparatus 
116 of the present invention is shoWn in FIG. 15. Like 
apparatus 50 described above, surgical apparatus 116 is 
compressible and, accordingly, expandable. Apparatus 116 
includes a member 118 Which is con?gured to have a 
concave outer annular periphery 120 Which functions as 
tissue-engaging means as described above. Such a concave 
con?guration is substantially atraumatic and does not nec 
essarily have ?ex portions to facilitate the compressing of 
apparatus 116. An inner periphery 122 of member 118 may 
be substantially cylindrical or, as shoWn, convex. 

With reference to FIGS. 16, 17, and 18, a ?urther exem 
plary embodiment of a tissue surgical apparatus 124 accord 
ing to the principles of the present invention is shoWn. 
Apparatus 124 includes a member 126 and an adjusting 
portion 128 attached to an end of member 126 for expanding 
and for compressing apparatus 124. A plurality of slots or 
notches 130 are formed in an inner periphery 132 along a 
?rst length 11 of member 126, and an elongate projection 134 
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is formed on inner periphery 130 along a second length 12 of 
member 126 (Which Will be discussed below). Adjusting 
portion 128 includes a slot 136 for slidably receiving the ?rst 
length 11 of member 126, and a rotatable drive 138 for 
driving the ?rst length 11 of member 126 through slot 136. 
Drive 138 has teeth 140 for engaging or meshing With 
notches 130 of member 126, and a head 142 for alloWing a 
physician to actuate drive 138. An aperture 144 is de?ned 
Within member 126 When the ?rst length 11 of member 126 
is received in slot 136. 

FIGS. 19A and 19B illustrate apparatus 124 utiliZed in a 
surgical procedure. As shoWn in FIG. 19A, apparatus 124 is 
positioned Within an incision 56 made in tissue 58 While in 
a compressed condition. Apparatus 124 is then expanded to 
an expanded condition, as shoWn in FIG. 19B, thereby 
retracting tissue 58 and de?ning an opening 146 Within 
member 126 through Which the surgical ?eld may be 
vieWed. The expansion of apparatus 124 may be accom 
plished by the surgeon engaging head 142 With a comple 
mentary surgical implement 148 and rotating drive 138. 
Teeth 140 mesh With notches 130 as drive 138 is rotated, as 
shoWn in FIG. 18. After the surgical procedure is completed, 
apparatus 124 may then be compressed for removal from 
incision 56. An example of one of the alternatives to the 
arrangement of teeth 140 and notches 130 is con?guring 
drive 138 With a Worm gear. 

With further reference to FIGS. 17 and 18, apparatus 124 
may include tissue-engaging structure formed on an outer 
periphery of member 126. As described above in relation to 
the exemplary embodiment illustrated in FIGS. 5 and 6, 
tissue-engaging structure 150 engages With tissue 58 Which 
de?nes incision 56, thereby securing or aiding to secure 
surgical apparatus 124 Within incision 56. Tissue-engaging 
structure 150 may include annular ridges 152 and a channel 
154 de?ned betWeen ridges 152. When the ?rst length 11 of 
member 126 is received Within slot of adjusting portion 138, 
channel 154 slidably receives projection 134 therein. The 
engagement of channel 154 With projection 134 provides 
guidance as the ?rst length 11 slides through slot 136 and 
provides added torsional stability and rigidity to apparatus 
124. Apparatus 124 may also include a locking mechanism 
for locking or temporarily retaining the ?rst length 11 of 
member 126 at a desired positioned Within slot 136 so that 
apparatus 124 maintains a desired siZe during a surgical 
procedure. 

The exemplary surgical apparatus of the present invention 
may be utiliZed in any number of surgical procedures in 
Which the retraction of tissue, that is, the formation of an 
opening, Would be advantageous. For example, one of the 
exemplary applications of the surgical apparatus is in heart 
valve replacement surgery. As surgical procedures become 
bene?cially more minimally invasive (that is, less traumatic 
to the patient), medical products used in such procedures 
need to provide surgeons With tools enabling them to per 
form surgical procedures less invasively. This is particularly 
true in heart valve replacement surgery. An exemplary 
application of the surgical apparatus of the present invention 
used in heart valve replacement surgery Will be discussed 
beloW. 

Referencing FIG. 20, a heart 156, Which is shoWn in an 
anterior partial section, has four chambers, including a right 
atrium 158, a left atrium 160, a right ventricle 162, and a left 
ventricle 164. Tissue of the heart 156 includes myocardium 
166, Which is essentially the muscle of the heart, and a 
septum 168 Which separates the right chambers of the heart 
from the left chambers. (Speci?cally, the muscular ventricu 
lar septum separates the ventricles, and the membranous 
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septum generally separates the atria.) Valves de?ne openings 
to the chambers and include a mitral valve 170 positioned 
betWeen the left atrium 160 and the left ventricle 164 and an 
aortic valve 172 positioned betWeen the left ventricle 164 
and the aorta. 
One of the most common valve replacement surgeries is 

the replacement of the mitral valve 170. Although different 
procedures exists for replacing the mitral valve 170, one 
procedure involves accessing the mitral valve 170 through 
the right and left atria 158, 160, respectively. This is due to 
the physiological position of the heart 156 Within the chest 
cavity of a patient, With the right chambers of the heart being 
anteriorly positioned and the left chambers being posteriorly 
positioned. With reference to FIG. 21, to perform this mitral 
valve replacement surgery, after accessing the heart 156, a 
surgeon makes an incision through the myocardium 166 to 
provide access to the right atrium 158. Asurgical apparatus 
in accordance With the present invention, for example, 
apparatus 50‘, may then be positioned Within incision and 
expanded as described above (see FIGS. 3B and 3C) to 
de?ne an opening 60‘. An incision may then be made in the 
septum 168 betWeen the right atrium 158 and the left atrium 
160, With another apparatus 50“ positioned Within this 
incision, thereby de?ning opening 60“ betWeen the atria. 
Accordingly, the surgeon may noW access the mitral valve 
170 through openings 60‘, 60“ and perform procedures 
required to replace the valve. 

In addition to the surgical procedure described above, the 
utiliZation of surgical apparatus of the present invention is 
Widely applicable to many other procedures in Which any 
type of tissue may be retracted. Further, the surgical appa 
ratus need not necessarily be positioned Within an incision 
but may be placed adjacent, for example, an organ so that the 
outWard radial force applied by the surgical apparatus may 
urge or retract the organ from obstructing a surgical ?eld. In 
addition, rather than Working through the opening de?ned in 
the aperture When in an expanded condition, the surgical 
apparatus may be positioned in or near an incision so that a 
surgeon is able to Work adjacent to the outer periphery of the 
members, that is, in a opening de?ned by the outer periphery 
of the member and the surrounding tissue. In a commercial 
embodiment, the surgical apparatus may be included in kits 
Which include other related items for use in a particular 
procedure. The member of the surgical apparatus may 
include structure such as seWing holes to aid the surgeon in 
retaining tissue. The surgical apparatus may be con?gured 
so as to be “specialized” for a particular type of incision or 
tissue, particularly the tissue-engaging structures. The sur 
gical apparatus may be of varying siZe (including thickness, 
depth, Width, height, diameter, etc.). Further, the tissue 
surgical apparatus may include features designed to aid the 
surgeon during the procedure. 

In this regard, reference is made to FIG. 22 Which 
illustrates an exemplary embodiment of a surgical apparatus 
174 including a member 176. A retaining structure 178 or, 
more preferably, a plurality of retaining structures 178 are 
disposed around an inner periphery 180 of member 176. 
Retaining structures 178 may be con?gured as clips includ 
ing a central channel 182 for receiving a surgical implement 
184 or leads coupled to external surgical apparatus Which a 
may be used during an operation. Retaining structures 178 
are preferably made from a resilient material so as to 
temporarily retain the surgical implements 184, and may be 
integral With or attached to member 176. Body member 176 
may have an inner channel 186 formed therein. Inner 
channel 186 facilitates the compression of member 176 and 
may be used to house leads attached to a light source (see 
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FIGS. 7 and 8). In addition, inner channel 186 may house a 
spring apparatus Which biases member 176 to assume an 
expanded position. With further reference to FIGS. 9 and 10, 
inner channel 186 may house luminescent structure 80, With 
inner periphery 180 being translucent. 
As mentioned, the surgical apparatus of the present inven 

tion may be made from a resilient bio-compatible material. 
Examples of such material Which may be used in the 
manufacture of the surgical apparatus include polyacetal, 
polycarbonate, polyester, polyethylene, polyphenylsulfone, 
polypropylene, polysulfone, polyurethane, polyvinyl 
chloride, and silicone. In addition, apparatus 124 illustrated 
in FIGS. 17 and 18 may be made from materials including 
stainless steel and titanium. Rather than making, for 
example, apparatus 50 from a solid resilient material, appa 
ratus 50 may include an inner or imbedded spring apparatus 
(as mentioned above) Which is biased to an expanded 
condition. Such a spring apparatus may be made from 
stainless steel or titanium. 

Those skilled in the art Will understand that the embodi 
ments of the present invention described above exemplify 
the principles of the invention and do not limit the scope of 
the invention to those embodiments of the surgical apparatus 
speci?cally illustrated in the draWings and described above. 
The exemplary embodiments provide a foundation from 
Which numerous alternatives and modi?cations may be 
made, Which alternatives and modi?cations are also Within 
the scope of the present invention as de?ned in the appended 
claims. 
What is claimed is: 
1. A surgical apparatus for retracting animal tissue, said 

apparatus comprising: 
a resilient, deformable member having a loop shape 

de?ning an interior surface and an exterior surface, and 
being deformable about a region of said member hav 
ing less resiliency than other regions of said member 
betWeen a compressed insertion position Wherein 
opposing regions of said interior surface contact each 
other When said member is fully compressed and an 
expanded tissue-supporting position. 

2. The apparatus of claim 1 Wherein said member is 
provided With a tissue-engaging structure disposed about 
said exterior surface. 

3. The apparatus of claim 1 further comprising a light 
source disposed on said member. 

4. An apparatus according to claim 1, further comprising 
diametrically-opposed ?ex portions having less resiliency 
than remaining portions of said member to facilitate folding 
and compression of said member at said ?ex portions. 

5. A surgical apparatus for retracting animal tissue, said 
apparatus comprising: 

a resilient, deformable member having a loon shape 
de?ning an interior surface and an exterior surface, said 
member being provided With at least one ?ex portion 
having less resiliency than remaining portions of said 
member and being deformable about said at least one 
?ex portion betWeen a compressed insertion position 
Wherein opposing portions of said interior surface 
contact each other When said member is fully com 
pressed and an expanded tissue-supporting position. 

6. A surgical apparatus for retracting heart tissue, said 
apparatus comprising: 

a member having an inner periphery and an outer 
periphery, and 

an aperture de?nable Within said inner periphery; 
said member being adjustable betWeen a compressed 

condition in Which said aperture is substantially closed 
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and an expanded condition in Which said aperture is 
substantially open and has sufficient strength to keen 
said heart tissue in a substantially atraumatic retracted 
position. 

7. The surgical apparatus of claim 6 Wherein said member 
is resiliently biased to said expanded condition. 

8. The surgical apparatus of claim 7 Wherein said member 
is provided With at least one ?ex portion having less resil 
iency than remaining portions of said member. 

9. The surgical apparatus of claim 8 Wherein said ?ex 
portion is a slot. 

10. The surgical apparatus of claim 8 Wherein said mem 
ber is substantially circular and is provided With a pair of 
diametrically opposed ?ex portions. 

11. The surgical apparatus of claim 6 Wherein said mem 
ber is provided With a tissue-engaging structure on said outer 
periphery. 

12. The surgical apparatus of claim 11 Wherein said 
tissue-engaging structure includes an annular ridge. 

13. The surgical apparatus of claim 6 further comprising 
a light source disposed on said member. 

14. The surgical apparatus of claim 13 Wherein said light 
source includes a light-emitting element coupled to an 
external poWer source. 

15. The surgical apparatus of claim 13 Wherein said light 
source is chemiluminescent. 

16. The surgical apparatus of claim 15 Wherein said 
chemiluminescent light source comprises: 

a housing having a ?rst chamber, a divider, a second 
chamber and a translucent Wall de?ning at least a 
portion of said inner periphery of said member; and 

a ?rst chemical solution and a second chemical solution 
respectively received Within said ?rst chamber and said 
second chamber, said chemical solutions being chemi 
luminescent When mixed together. 

17. The surgical apparatus of claim 16 Wherein said 
divider is breakable When said member is in said com 
pressed condition. 

18. AThe surgical apparatus of claim 6 further comprising 
a mechanical adjuster for moving said member betWeen said 
compressed condition and said expanded condition. 

19. The surgical apparatus of claim 18 Wherein: 
said member is an open loop having a ?rst and second 

opposing ends, and a plurality of notches formed along 
a ?rst length of said member adjacent to said ?rst end; 
and 

said mechanical adjuster portion is disposed on said 
second end of said member and includes: 
a slot for slidably receiving said ?rst end and said ?rst 

length of said member thereby de?ning said aper 
ture; and 

a toothed drive for engaging said plurality of notches. 
20. The surgical apparatus of claim 6 further comprising 

a retaining structure disposed on said member for retaining 
an additional surgical apparatus. 

21. A method for retracting tissue, said method compris 
ing the steps of: 

forming an incision in the tissue; compressing the surgical 
apparatus of claim 6 and positioning said surgical 
apparatus in said incision; and 

expanding said surgical apparatus Within said incision to 
open said aperture. 

22. A method for retracting heart tissue, said method 
comprising the steps of: 

forming an incision through said heart tissue; 
positioning the surgical apparatus of claim 6 in said 

incision; 
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expanding said surgical apparatus Within said incision to 
form an opening in said heart tissue. 

23. The method of claim 22 further comprising the 
additional step of: 

compressing said surgical apparatus prior to said posi 
tioning step. 

24. A device for retracting heart tissue comprising: 
a body member having a closed-loop shape; 
said body member being deformable betWeen a com 

pressed condition and an expanded condition; 
said body member having suf?cient resilience to substan 

tially atraumatically retract heart tissue When said body 
member is positioned Within a surgical ?eld; 

said body member having suf?cient ?exibility to enable 
opposite inside interior surfaces of said body member 
to come into contact With each other When said body 
member is fully compressed by a human hand. 

25. The apparatus of claim 24 Wherein said member is 
provided With a tissue-engaging structure disposed about 
said exterior surface. 

26. The apparatus of claim 24 further comprising a light 
source disposed on said member. 

27. A device according to claim 24 further comprising 
diametrically-opposed ?ex portions having less resiliency 
than remaining portions of said member to facilitate folding 
and compression of said member at said ?ex portions. 

28. A surgical apparatus for retracting tissue, said appa 
ratus comprising: 

a member having an inner periphery and an outer 
periphery, said member being resiliently biased to an 
expanded condition and provided With at least one ?ex 
portion having less resiliency than remaining portions 
of said member; 

an aperture de?nable Within said inner periphery; and 
said member being adjustable about said at least one ?ex 

portion betWeen a compressed condition in Which said 
aperture is substantially closed and said expanded 
condition in Which said aperture is substantially open. 

29. The surgical apparatus of claim 28 Wherein said ?ex 
portion is a slot. 

30. The surgical apparatus of claim 28 Wherein said 
member is substantially circular and is provided With a pair 
of diametrically opposed ?ex portions. 

31. The surgical apparatus of claim 28 Wherein said 
member is provided With a tissue-engaging structure on said 
outer periphery. 

32. The surgical apparatus of claim 31 Wherein said 
tissue-engaging structure includes an annular ridge. 

33. The surgical apparatus of claim 28 further comprising 
a light source disposed on said member. 

34. The surgical apparatus of claim 33 Wherein said light 
source includes a light-emitting element coupled to an 
external poWer source. 

35. The surgical apparatus of claim 33 Wherein said light 
source is chemiluminescent. 

36. The surgical apparatus of claim 35 Wherein said 
chemiluminescent light source comprises: 

a housing having a ?rst chamber, a divider a second 
chamber and a translucent Wall de?ning at least a 
portion of said inner periphery of said member; and 

a ?rst chemical solution and a second chemical solution 
respectively received Within said ?rst chamber and said 
second chamber, said chemical solutions being chemi 
luminescent When mixed together. 

37. The surgical apparatus of claim 36 Wherein said 
divider is breakable When said member is in said com 
pressed condition. 
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38. The surgical apparatus of claim 28 further comprising 

a mechanical adjuster for moving said member betWeen said 
compressed condition and said expanded condition. 

39. The surgical apparatus of claim 38 Wherein: 
said member is an open loop having a ?rst and second 

opposing ends, and a plurality of notches formed along 
a ?rst length of said member adjacent to said ?rst end; 
and 

said mechanical adjuster is disposed on said second end of 
said member and includes: 
a slot for slidably receiving said ?rst end and said ?rst 

length of said member thereby de?ning said aper 
ture; and 

a toothed drive for engaging said plurality of notches. 
40. The surgical apparatus of claim 28 further comprising 

a retaining structure disposed on said member for retaining 
an additional surgical apparatus. 

41. An apparatus according to claim 28, Wherein said 
apparatus includes diametrically-opposed ?ex portions hav 
ing less resiliency than remaining portions of said member 
to facilitate folding and compression of said member at said 
?ex portions. 

42. A method for retracting heart tissue, said method 
comprising the steps of; 

forming an incision in the tissue; 
compressing the surgical apparatus of claim 28, and 

positioning said surgical apparatus in said incision; and 
expanding said surgical apparatus Within said incision to 

form an opening in said heart tissue. 
43. A method for retracting heart tissue, said method 

comprising the steps of: 
forming an incision through said heart tissue; 
positioning the surgical apparatus of claim 28 in said 

incision; and 
expanding said surgical apparatus Within said incision to 

form an opening in said heart tissue. 
44. The method of claim 43 further comprising the 

additional step of: 
compressing said surgical apparatus prior to said posi 

tioning step. 
45. A surgical apparatus for retracing tissue, said appara 

tus comprising: 
a member having an inner periphery and an outer periph 

eTy; 
an aperture de?nable Within said inner periphery; 
a light source disposed on said member, said light source 

being chemiluminescent; and 
said member being adjustable betWeen a compressed 

condition in Which said aperture is substantially closed 
and an expanded condition in Which said aperture is 
substantially open. 

46. The surgical apparatus of claim 45 Wherein said 
member is resiliently biased to an expanded condition. 

47. The surgical apparatus of claim 46 Wherein said 
member is provided With at least one ?ex portion having less 
resiliency than remaining portions of said member. 

48. The surgical apparatus of claim 47 Wherein said ?ex 
portion is a slot. 

49. The surgical apparatus of claim 47 Wherein said 
member is substantially circular and is provided With a pair 
of diametrically opposed ?ex portions. 

50. The surgical apparatus of claim 45 Wherein said 
member is provided With a tissue-engaging structure on said 
outer periphery. 

51. The surgical apparatus of claim 50 Wherein said 
tissue-engaging structure includes an annular ridge. 
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52. The surgical apparatus of claim 45 wherein said light 
source includes a translucent Wall. 

53. The surgical apparatus of claim 45 Wherein said 
chemiluminescent light source comprises: 

a housing having a ?rst chamber, a divider, a second 
chamber and a translucent Wall de?ning at least a 
portion of said inner periphery of said member; and 

a ?rst chemical solution and a second chemical solution 
respectively received Within said ?rst chamber and said 
second chamber, said chemical solutions being chemi 
luminescent When mixed together. 

54. The surgical apparatus of claim 53 Wherein said 
divider is breakable When said member is in said com 
pressed condition. 

55. The surgical apparatus of claim 45 further comprising 
a mechanical adjuster for moving said member betWeen said 
compressed condition and said expanded condition. 

56. The surgical apparatus of claim 55 Wherein: 
said member is an open loop having a ?rst and second 

opposing ends, and a plurality of notches formed along 
a ?rst length of said member adjacent to said ?rst end; 
and 

said mechanical adjuster is disposed on said second end of 
said member and includes: 
a slot for slidably receiving said ?rst end and said ?rst 

length of said member thereby de?ning said aper 
ture; and 

a toothed drive for engaging said plurality of notches. 
57. The surgical apparatus of claim 45 further comprising 

a retaining structure disposed on said member for retaining 
an additional surgical apparatus. 

58. A method for retracting heart tissue, said method 
comprising the steps of: 

forming an incision in the tissue; 
compressing the surgical apparatus of claim 45, and 

positioning said surgical apparatus in said incision; and 
expanding said surgical apparatus Within said incision to 

form an opening in said heart tissue. 
59. A method for retracting heart tissue, said method 

comprising the steps of: 
forming an incision through said heart tissue; 
positioning the surgical apparatus of claim 45 in said 

incision; and 
expanding said surgical apparatus Within said incision to 

form an opening in said heart tissue. 
60. The method of claim 59 further comprising the 

additional step of: 
compressing said surgical apparatus prior to said posi 

tioning step . 
61. A surgical apparatus for retracting tissue, said appa 

ratus comprising: 
a member having an inner periphery and an outer periph 

eTy; 
an aperture de?nable Within said inner periphery; 
a mechanical adjuster for moving said member betWeen 

said compressed condition and said expanded 
condition, said member being an open loop having a 
?rst and second opposing ends, and a plurality of 
notches formed along a ?rst length of said member 
adjacent to said ?rst end; and 

said mechanical adjuster being disposed on said second 
end of said member and including: 
a slot for slidably receiving said ?rst end and said ?rst 

length of said member thereby de?ning said aper 
ture; 
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a toothed drive for engaging said plurality of notches; 

and 

said member being adjustable betWeen a compressed 
condition in Which said aperture is substantially closed 
and an expanded condition in Which said aperture is 
substantially open and applies an outWard radial force 
to said tissue. 

62. The surgical apparatus of claim 61 Wherein said 
member is resiliently biased to an expanded condition. 

63. The surgical apparatus of claim 62 Wherein said 
member is provided With at least one ?ex portion having less 
resiliency than remaining portions of said member. 

64. The surgical apparatus of claim 63 Wherein said ?ex 
portion is a slot. 

65. The surgical apparatus of claim 63 Wherein said 
member is substantially circular and is provided With a pair 
of diametrically opposed ?ex portions. 

66. The surgical apparatus of claim 61 Wherein said 
member is provided With a tissue-engaging structure on said 
outer periphery. 

67. The surgical apparatus of claim 66 Wherein said 
tissue-engaging structure includes an annular ridge. 

68. The surgical apparatus of claim 61 further comprising 
a light source disposed on said member. 

69. The surgical apparatus of claim 68 Wherein said light 
source includes a light-emitting element coupled to an 
external poWer source. 

70. The surgical apparatus of claim 68 Wherein said light 
source is chemiluminescent. 

71. The surgical apparatus of claim 70 Wherein said 
chemiluminescent light source comprises 

a housing having a ?rst chamber, a divider, a second 
chamber and a translucent Wall de?ning at least a 
portion of said inner periphery of said member; and 

a ?rst chemical solution and a second chemical solution 
respectively received Within said ?rst chamber and said 
second chamber, said chemical solutions being chemi 
luminescent When mixed together. 

72. The surgical apparatus of claim 71 Wherein said 
divider is breakable When said member is in said com 
pressed condition. 

73. The surgical apparatus of claim 61 further comprising 
a retaining structure disposed on said member for retaining 
an additional surgical apparatus. 

74. A method for retracting heart tissue, said method 
comprising the steps of: 

forming an incision in the tissue; 
compressing the surgical apparatus of claim 61, and 

positioning said surgical apparatus in said incision; and 
expanding said surgical apparatus Within said incision to 

form an opening in said heart tissue. 
75. A method for retracting heart tissue, said method 

comprising the steps of: 
forming an incision through said heart tissue; 
positioning the surgical apparatus of claim 61 in said 

incision, and 
expanding said surgical apparatus Within said incision to 

form an opening in said heart tissue. 
76. The method of claim 75 further comprising the 

additional step of: 
compressing said surgical apparatus prior to said posi 

tioning step. 
77. A method for retracting tissue, said method compris 

ing the steps of: 
forming an incision in the tissue; 
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compressing the surgical apparatus of claim 61, and 
positioning said surgical apparatus in said incision; and 

expanding said surgical apparatus Within said incision to 
form an opening in said heart tissue. 

78. A method for retracting heart tissue, said method 
comprising the steps of: 

forming an incision through said heart tissue; 
positioning a surgical apparatus for retracting tissue, said 

apparatus comprising a member having an inner 
periphery and an outer periphery and an aperture de?n 
able Within said inner periphery, said member being 
adjustable betWeen a compressed condition in Which 
said aperture is substantially closed and an expanded 
condition in Which said aperture is substantially open, 
in said incision; and 

expanding said surgical apparatus Within said incision to 
form an opening in said heart tissue. 

79. The method of claim 78 Wherein said member is 
resiliently biased to an expanded condition. 

80. The method of claim 79 Wherein said member is 
provided With at least one ?ex portion having less resiliency 
than remaining portions of said member. 

81. The method of claim 80 Wherein said ?ex portion is 
a slot. 

82. The method of claim 80 Wherein said member is 
substantially circular and is provided With a pair of diametri 
cally opposed ?ex portions. 

83. The method of claim 78 Wherein said member is 
provided With a tissue-engaging structure on said outer 
periphery. 

84. The method of claim 83 Wherein said tissue-engaging 
structure includes an annular ridge. 

85. The method of claim 78 further comprising a li-ht 
source disposed on said member. 

86. The method of claim 85 Wherein said light source 
includes a light-emitting element coupled to an external 
poWer source. 
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87. The method of claim 85 Wherein said light source is 

chemiluminescent. 
88. The method of claim 87 Wherein said chemilumines 

cent light source comprises: 

5 a housing having a ?rst chamber, a divider, a second 
chamber and a translucent Wall de?ning at least a 
portion of said inner periphery of said member; and 

a ?rst chemical solution and a second chemical solution 
respectively received Within said ?rst chamber and said 
second chamber, said chemical solutions being chemi 
luminescent When mixed together. 

89. The method of claim 88 Wherein said divider is 
breakable When said member is in said compressed condi 
tion. 

90. The method of claim 78 further comprising a 
mechanical adjuster for moving said member betWeen said 
compressed condition and said expanded condition. 

91. The method of claim 90 Wherein; 
said member is an open loop having a ?rst and second 

opposing ends, and a plurality of notches formed along 
a ?rst length of said member adjacent to said ?rst end; 
and 

said mechanical adjuster is disposed on said second end of 
said member and includes: 
a slot for slidably receiving said ?rst end and said ?rst 

length of said member thereby de?ning said aper 
ture; and 

a toothed drive for engaging said plurality of notches. 
92. The method of claim 74 further comprising a retaining 

structure disposed on said member for retaining an addi 
tional surgical apparatus. 

93. The method of claim 78 further comprising the 
additional step of: 

compressing said surgical apparatus prior to said posi 
tioning step. 
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